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^fij^ K-C*&o ttz, *fkWl*. (3) "C^StLSflljt^ttiiTBB— «S* ( 

4) ^§tL*«iS*ffi«r*b, (3) -e^$tL^«WO»«^l 0-9 
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(i) xi± (i) (2) ^^^^wmfi^^-r^^v 7? m (mr. * 

3) t (4) ^^tt^fMfc^^&^M 5 K (£IT, **'H5 Kfcfcv*?) 
[001 1 ] 

— « (1) ~ (4) T^^tL^,«M^^^V^T, 5fttK AnS-^Arsfi^^^HB 

ti& Zbtfg>^<DX^ ft* LV^Ari&tfArs*. 7f«9 f9*^*>»-i*»tIV'T 
[0 0 12] 

<D *«ffl-T* - t d*-C S & o fc^lf * ^ fo^'J^f @t-#S7K%. 3, 3' , 4, 4' 

^/7x;^h?a 2, 2' , 3,3'-^> /7 xr/rb* ;wi?>M- 
$&>fc^ 2,3,3',4'-^i'V*7x; >9 b 9 # feM^K 9 "7^ V >-2, 3,6,7- x 

b 9 7j;v^^m— ^tM^k 9 7^ w-1,2,5,6-9- b 9#;v^>M~i§7KtK 97*v>- 

1,2,4,5-9 f7*^**>t- 1-7? W>-l,4,5,8-9 b 

l/y-U,6,7-f b 7 77;v#>e^-te7X%. 4, 8->^ 9-^-1,2, 3, 5,6,7-^*^ H K 
n97* W^-1,2,5,6-9 h 9*/HK^Bft— 4, 8-v^ 9;V-1, 2, 3, 5, 6, 7-^3^ ^ 
Knt7^V'/-2,3,6,7-f b 9 # 2, 6-v * n n 9 7 9 V V-l,_4, 5, 8- 

9 b 9#;v#>M— iSTKtk 2,7-y^nnt7^^-l,4,5,8-t h5*^«K>ll-i* 
2,3,6,7-7" b 7?nnt7^ 1^-1,4,5,8-9 b 9*^^>Bft— $StM^ 1,4,5,8-7" 
f7^nnt7^7-2,3,6,7-r h9*^#>9Ci**f, 3, 3', 4, 4' -\£y x. -JUr b 
7* )v^ym-$k7m, 2,2' ) 3,3'-t*7x-;vT Y7ii)V^ym.-$kj\fiM, 2,3,3',4^-tr 

7x -;Vf b 9*^^?>Bfc— IStM^ 3,3",4,4"-p-f ;V7x-;Vf b 9 7J JU > M 
TjcJfe. 2,2",3,3"-p-f;V7x-;Vf b 7% }Vtf>m—MfcW, 2,3,3",4"-p-r;V7x 
h 9*^sK>Bfe— MtK^. 2,2-e^(2,3-v7j;V^ d rV^^-;V)-^n/N°>'_4E7K 
2, 2- ex (3, 4- v *^'>7x-^)-7*0^ > — MiK^}, V* (2, 3- v * ;V sj?* 9 7 

&7M^ ex(2,3-> ? 7j;v#df v"7^-;v)^ ^ >— iS7X#, tfx(3.4- 
V* m^>7x^)^^ y-m7K®, ifx(2,3-> ? *JV^^v-7^-;v)x;v*>=:te 
tK% , if x (3, 4- y * ;v # * V "7 x. — ;v) X ;V * > - iS7]C% . i,i-e7>(2,3-y*jv^y 
^ >-te7X%. i,i-fcfx(3,4-^#;v**^->"7i — ^—IStM^ 

V>-2,3,8,9-9 b 9 77;V^>^~^7jc%> ^ V W-3,4,9, 10-9 b 9 * n"#>Wt~i&fc 
«K ^ij V>-4,5,10,11-t- b 9#;V^>m-$S7jt%. V>-5,6, 11,12-r- b 9 77;V# 

^Stzii^K^ yx-T-y^ uy-1,2, 7,8-9 b 9 *iv*'>t- fefctk 7xt>^v>-i, 

2, 6, 7-9 b 9 57 JV^'yt- 7xf/'^l / >-l, 2, 9, 10-9 b 9 77 ;W9f >BfcH*R*W 
„ n^>^ >-l,2,3,4-r- b 9 7j;v#>m— ^7XtJ, ^7^'A2,3,5,6-f b 7 
^Bfe~$fcfciHK t°n U y^-2, 3,4,5- T" b 9^;V^>^~SS7XtJ> f t7x>-2,3,4,5-7 
b 9 77 ;v sj? >^Zlte7jc%. 4,4'-t^y'77^ Ji/flft— IS7jc% * if^lf ft* » * fe> - 
tt »±JJMttT?Xtt 2 aJ0L±fi# Ulv^ifc#tl4o 
[0 0 13] 

itLfefl3>f-C%, tf n ^ V y b te 7 X^ (PMDA) > -f 7 ^ V >-2, 3, 6, 7-9" b 9 7^ 
> g| - #E7jc^l (NTCDA) R 1/ 3,3',4,4'-t*7xx;vf >7*;V**> (BPDA) & m 

Wr*L* i<Oimt LV^o 9 b 9 7j;V#>-m~^7X^<7)M7E^*>^oT{±, J^'frKHwttE'fr 

jiniuii^w^'H? Ko«fc»sR«sfefc«fe^w»i«^ ^^^K^aaEft^ajgLT 
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— (5) t-$§«$ffly7 5>(i, ^Igtgt^t4£i:#ti5o 
Slg (£JLT. Ig-Ifcftt) &*>\ »^7;V3^;/^bn^yHf>Xli7U^t 
[0 0 18] 

I5g-Itf>RJ£li. T. Sala, M. V. Sargent J. Chem. Soc. , Perkin I 2593R- ( 
1979) R. B. Bates, K. D. Janda J. Org. Chem., 47#4374H~ (1982) l§^» 
-C<2r^It?*> 0 > 15^K®m^K«raT'#ttCJR«< 7*3*^- b n^>4f >XI±T 

D7x;-jH^MtSuh ^RTtg-e*^o Xfl-IIORfDli, R. B. Carlin J. Am. 
Chem Soc, 67^ 928JC~ (1945) fcKttS thX^2>$:%WKm*mm-r & - £ £ -o 


jit § s o 
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ffi©y 7 ^> ^ 9 0 ^ JV%KT«ffl t S i t I ^ o -eLT. foiM:iot, — 

^ (2) xt±-tts: (4) ^$tL^,«^tTO**-r**E^ao*^0T5 Kmx»±* 

$#ij7 5 KflWH^ Kt±. -«sS: (l) 3Ui (3) ^«tL&#M4£<^ 
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jfrfcfc* «>OT?*oT% i <, £*L<bfc— (2) 3U±-fl£:£ (4) -C*$tL**^# 

|W|#^> AriXI±Ar3li**L-e»tLra— C^ct^I^oml J: <U An "fXteAra * 
10 0 2 1 ] 

^ij75 FtXW'J^? Kl±, — ^ (1) 3Ui (3) ^Jt£ti£fil:itiP4£o^ 

^ib^stoxttitL&fc-jfesS: (2) xi±— (4) *> 

(1) Xli (3) «2tl&MijM5m. fmW'J^? 
10-10 0*;w%, 0fL<ti 50-10 o^;v%. £ v»£ L < tt 7 0 ~ 1 0 0 •=£ ;v 
%, b< ti9 0-1 0 O^^tf^fc^i^o — (2) Xf:i— *£5£ (4) 

(2) X5±-l^ (4) T^c^&ftM-fcii, FtXti*°^5 K4UC1 - 9 

o^e;v%. $fiL<{4i-5 o^e;v%, iWiL<ii5~3 o^;v%> IWiL<« 

10-2 0^^%^tri^U^ o — *8S* (1) Xi± (3) ^$tt^>M#fe<75 

tJV|ft$mt-K (2) «^ (4) T?ft£ tL^ijlftW^^^ft^ n OJt 

LTIi, m/ (m+n) tLTIi0.m±, 0*L<f±O.5~l> J: «9 »t L < tiO. 8-1T 

[0 0 2 2] 

(2) 3U± (4) ^SWiWH^SM^T? Vlt «F^K^§tL 
& feOTNiavvfl^ 4, 6-y ^ f x - V > y 7 5 > , 2,5- v^^- 
p.7x^pyy7^, 2,4-^75y^~>fV^ 4, 4' f- V y V-o- \ ;W *J >> 4,4' 
-^f V>y-2,6-^vV v>\ 4,4'-^f- V >-2, ij 2,4- > ^i^i?7 
5 >\ i-7x-U^75>, p -7x-l/-/y75>, 4, 4' - v T 5 yy7i-JV7n 
>\ 3,3'-^75;^7x-;V7n;0, 4,4'-y75;v7x-Jl/xrA 3,3'-y7 5 
y ?7i-)n? >\ 4,4'-y75/->'7x-wrA 3,3'-y*7^y7x-;M^y 
, 2, 2- If* [4-(4-7?;7x7^y)7x- ;V] ?"nr< >4, 4" - v 7?/y7x-JW;V7 
-f h\ 3,3'-y7^y7x-^;V7^ h\ 4,4'-y7^y7x-;^JV*>, 3,3'- 
yT5;y7xi)WJV*>> 4,4'-y7?^y7x-)Vx-riK 3, 3-y75 7y7x 
„;Vi-r;K 1,3-tT* (3-7?77x^y) ^?>4fV, 1,3- If* (4-7577x7^ 
v) ^>-lfy, 1,4-tf* (4-75 7 7x7^fy) sO*£>^ 3,3'-y7 5 7 
H^^i-;v N 3,3'-y7fM,4'-y75 y fcf 7x-;K 3,3'-v^ h^rv^Vvv^ 4, 
4'-y7 5 7-p-riV7x-;K 3,3'-y75 7-p-r^7x^JK ^(p-757y^nA 
^v;V)^^>. t^(pJ-75 7-t-7f^7x-Jl')i-7iK l£j*(p-£-^^;V-S- 

75 7^yf;v) / </€y > p-vf * (2-y ^-;v-4-T 5 y ^^f-;v)^v-if p-^(l,l- 

^f;V_5_75y^>f;i / )/<>^y, l,5-^7^t7^WA 2,6-y75 7t7^V 
2,4-fcf*(/?-7 5 y-t-y*"^^) 2,4-^75 7 Y)Vj^>, m-^fy 1/7-2,5- 

77 5/, p-^y^y-^-yT^, m-^r y'J V > v T 5 >\ p-^y'J l/>^75 2 
,6-vT5 y tf V v>\ 2.5-VT5 J t? U 2, 5-v T 5 y -1, 3, 4-t J fti ; 77-JK 

tf ^ 9 3? > 4 £ tf <b ft & o 
[0 0 2 3] 

itLe>«04>-e^. 4, 4' -y 7 5 7 y 7 x - ;vx- f ^ (DM) , 1,3-tf* (4-75 7 7x 
y^~» ^>-lf 7(TPE-R)4 ^ L<fflv>5>*U&o ffc, £^©y75>»4 

[0 0 2 4] 

~ te7K%^^ t £ £5tfi& >H£JB L > ttSMI^Ti^f £ <2r£n<a tj f^t 
m^-T Ji^-Plio 1" & 1> , ^ Jt^tTN, N-y7fiV7^f7? Kfc 
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[0 0 2 5] 

fit, ^#i;>f 5 KM\ ±lBO i 7 £ LX%btitz*y$V 75 KH*in*LT >f 5 K 

eK<&ffiJK^2~30^j£»&3l1-* t t* i Vfr-hti&o 
[ 0 0 2 6 ] 

O-e&^K Sff L < {±3~7<7?$EH^** £ fc#i^o SxttS (^sp/C) ti. N.N-v^f- 
;V7-t>7? K 4" 30*0, ^K0.5g/dL-t?^^n-^f^ft*fflV>TMSL. (t/to-l)/C 

* * £ *«"C § « o W V T 5 KBfe^jf* Lv^flil (*° V V 

*&5^*-C18, 000-160, 000. St¥**fl^35, 000-450, 000tf>$BBT?& * o * 

[0 0 2 7] 

*HWJ7 5 KBfcWu K3S§-*T«*l^iB-|»^ ^^fte^ttWU tf> 

ote^ittco^i; -f 5 Ktt^it^-e^^o -r^^t>v *^o*°u^5 Kii, 350t: 

J0Lt®IHIMS^ 3GPa^±0»«^U m*I^n.5%&T£^&<9 &#£>*l& 

o M=3^x- h t LTPMDA^-g'tf* 0 '; -f 5 ktwu nyi3I#f& 

^25ppm/°cmT. MJ0m#^^lppm/%RHJ^TcO <D £ fc § & £ fc ^ h , ffilft 

[0 0 2 8] 

[0 0 2 9] 

• PMDA : H°n^ i; >^-te 7 }cij|j 

• BPDA : 3,3',4,4'-H'7x^;Vt h ? fi Astf 
■ m-EOB : 2, 2' f^y^>y v > 

• m-POB : 2, 2' - v-n-7°n tf -JV > 

• DMF : N,N-v^ WM7? K 

• DMAc : N,N-v^ f;V7^ h T 5 K 

[0 0 3 0] 

[^9^|S5»iftiK (Tg) , lf)S?f»E'] 

#^#fe$I"t1#fc#V ^5 F7^VA (10mmX22.6mm) £ DMA K"C 20X1 ^500°C £ t?5*C/ 
^#»$*fcfcS©tttttt3M£*»5£U (tanSfefcffi) &t/23 0 C, 1 

00°C^1?»IW (E' ) * 
[0 0 3 1 ] 
[«3S#»: (CTE) oyIUte] 

3mm X15nOt>fX©j|?'H5 K7^A*, (TMA) ^«^T5. 0g<£>#fi 

£ in x. & <b — 5fe <7)#filS -C30 o C e» 260 *C <D SJKIE H -eg 1 5S «j soft * ff -3 o SS k 

[0 0 3 2 ] 

10~20mg^>S$O^ , M < K7^At, Mi^HJf (TG) gi&fcT-5££>j&a?"C30t: 
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4cmX20cmtf>#U>f 3 F7^VA(#3t)^ 120M2ISIBI*;* Lfcfc, 23°C/50%RHO 

mum (%) =[(titii-»tt)/»** x i o o 

[0 0 3 4] 

(CHE) <DWm ^ ~ , * , ^ 

120 , C-C2l*mf£» L/cflU 23XV50XRHOteM«^241$WJBU:#*U _^7niU«^ 

-g-fifctfl 1 : 2, 2' > 5"* > v v > (m-EOB) <7>^J& 
?\7~ *y ~f — 1 7 VMb^tJ^^ 
JU^X5HoP7 9^3C, 3--hn7x^>-/l/66g, x.f-^T^3-^394mK 30 

L T*g'fe@l#50g£ 0JR. L /Co 

im»)Hon75^3i:, ^f7 7'-lTftf)^R)£*45g, ^;vy;v =r - ;V35 
8mk ftffc36ml*Un^»jftifta^*n«H-^ M»»*52g*Unx.^o Mfl^Sfe^lK^fc 
lfeLf;C0«IL/;t, Rj£ft#«70°CO0. 1 J:fi%MI£v - *r*»»K:ife & Aftfc 

EEf£4& L T S ~ Wfe H #45g * # o 

J* T v ~f- 3 |Ef£ J EJS*0'frJS 
ft#^!)=oP77^3(:, 7\7~ v "7° — 2 -e# "b tL*:£C»43g, yxf;Ux-TM 

20ml*tn^0°C^^PLfc^ 37%**«:£S* («i£50 : 50) ^P,*S^mi05ml 

*lTLtj]Dx./:c *i&*^2l$IWR]£3-£fc^ 20lt»fttV - ^MllOml * * »o 

j]^}±3SPe e 32%-e2b *9 . CO^»<7)S4^J±115~117°C-e^o^o 

[0 0 3 6 ] 
NMRtllTElt* (»« CDCh) 

6.3-7.0 ppm ^#^7K* 
3.9 ppm 0CH2CH3*t£ O * f - V > ^TksR 
3.6 ppm NH2^<7>7]clt 
1.3 ppm OOBCHSlfe^W^f-^**^ 
£H±<Ott*5&*?». 4»gM©2,2 , -yx h ^ry^Vyy- > (m-EOB) "C * * - fc^WlS 

[0 0 3 7] 

^Jfi«2 : 2,2'-v-n-7°ntf;V^-^>'^>'^^>(m-P0B)co^ 

SHR*H*CT\ «^A^^P77^3i:, 3--M3 7*y-^44g*in^-CDMF317m 
ir»*t^o ^aft*U^A53K. 1-3- F7°n^°>37ml^JHI»L ^atM3l*IWRtS* 
sffofco ^fn^bT>^^>7^7XM200ml^inx.TKiS^JJi*> jV3 

^Jffo-C. fcjH&ifctfcWitt57g*#fco 
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312ml 30Efi%«V-^7.MMl56mh M»*61g£ 11^)0 x> <57&K-C3B#F^RJ£ 

iife Lfc0^itEL^> Rj£l*J«£70°CO0. im»%M«V - ^TR'W^a^AtL^ 
7t o « * ® *-T SttCi? «fe -fife @#45g £ 0 JR L o 

XT7 -7°- 4 «R»O^J5g 

25ml^ljnx.0 o C^^Pb^^ 37%mmm : Mm 7k mm&50 : 50) ^fb&£^mi56ml 
^iTL-Cini^c 7k^^20#F B 1RJ££« ^^©^fe^m^lS^ k fitz 0 20 
ftiifttV - ^7X?#ml30ml ^o(HiTU pHim±<7> T ;V * V mz L TRtS *JL 


[0 0 3 8] 

NMRM^ (»« CDCb) 


jCDi)X^i±4^P^20%-e$) «9 . - 0£j&£ 


Oil* {±122 -125 


- 0CH 2 C H 2 CHs * 00 £ WW-? & CH2 4> OtJc* 
-NH2_4^7jcSt 

-OCH2 C H2CH3 * 0*4- OCH24 1 <D7km 
-OCH2 C H2 CHs * O^ro^CHS^ OtK* 

3&»B Ift02, 2' -^-n--7°a y ( m -P0B) "C* & 


6.3-7.0 ppm 
3.8 ppm 
3. 6 ppm 
1.6 ppm 
0. 9 ppm 

mtm^fitzo 

[0 0 3 9 ] 

%mn 1 #y t 5 Ki©^ 

**ij7 5 FmA-F^^-r^/c*. if^ST^\ Stl ^Lfr>7 5 >£l00m l^O 
^y^^;V7 7^^0^ : e»L^^^»JDMAc43g^v#ftf$-^^o >fcv>T\ ^ 1 &~7F L 

ftLfii©^U7 5Fti»©ixfeS ( 7 sp/C) {i3-6<7>IEHl*I-e^ 19 , -€-<7){I^*l 
[0 0 4 0] 



A 

B 

C 

D 

E 

F 

m-EOB 

3.62 

3.54 

3.25 




m-POB 




3.78 

3.70 

3.41 

PMDA 

2.90 

2.27 


2.74 

2.15 


BPDA 


0.71 

3.27 


0.68 

3.11 

S7n3te^(dl/g) 

4.5 

4.1 

3.4 

5.8 

5.2 

4.6 


ffi|IE# 2004-3123239 


#M 2003-434723 


^-v : 9/E 


[0 0 4 1 ] 

m5^t«:4J:M:**U 130°C ^2.4#W*£*Lfc8L 130*0, 160 o C\ 200°C. 
230°C. 280°C. 320°C\ 360°CT& 2 ~12^Pt W&ik&afcfTV^ ||gl(:*''J^ KJf 

[ 0 0 4 2 ] 

fL©*°'H 5 K7-f IRlw J: "OflljSSWf *trofcjg**^ 01-6 

fcftj&U *'7^»fif(Tg), If^WW(E'). «§g#lfc(CTEK 5%MAWPUm(Td 

5%), ta$Rima»5iis*(cHE) a^*'h? ^^^it a~f 

[0 0 4 3] 
[*2] 



A 

B 

C 

D 

E 

F 

Tg (°C) 

378 

378 

270 

378 

365 

276 

3£i4§jS [23°C] (GPa) 

9.51 

6.80 

5.40 

4.90 

4.49 

3.80 

g^^[100°C] (GPa) 

8.08 

5.36 

4.48 

3.91 

3.95 

2.82 

CTE (ppm/°C) 

-7.7 

14 

58 

-11 

24 

66 

Td5% (°C) 

431 

434 

443 

426 

439 

421 

K®* (wt%) 

1.31 

1.27 

0.88 

0.64 

0.83 

0.76 

CHE(ppm/%RH) 

TD 

0.3 


9.4 

-2.2 

-1.0 

-7.9 

MD 

0.3 


8.8 

-0.5 

0 

-7.2 


[0 0 4 4] 

[Hi] #y 4 § K7 4 ;vaaoir^.^^ h ;v 
[HI 2] A 5 ;vaboir^^ h ;v 
[0 3 ] *°'H5 K7 w ;vacoir^^^ h ;v 

[04] s^U ^ K7^ ;VAD<7)IR^^<^ h ^ 

[0 5] # y W ^ K7-f ;VAE60IR^.^^ 

[0 6] ^°y 5 K7-f ;VAFOIR^^^ b ^ 


miE# 2004-3123239 
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tbfiE# 2004-3123239 



ffiliE# 2004-3 123239 



ffigE# 2004-3123239 



ffiiE# 2004-3123239 


mm 2003-434723 


6/E 


[0 6] 

o 


... - 5 1 O 



ffiiE#2 0 0 4 - 


3 1 2 3 2 3 9 


mm 2003-434723 


^-v : 1/E 


[4k i] 



(i) 


ffifE# 2004-3123239 


l/E 


# m 


mm 2003-434723 

m m a m m m m. 


[000006644] 
1999^ 8^170 


ffilE#^ m«E#2 004-3123239 


